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Preface

The 26th Annual Meeting of the US Army
Corps of Engineers Aquatic Plant Control Re-
search Program (APCRP) was held in Dallas,
TX, on 18-22 November 1991. The meeting
is required by Engineer Regulation 1130-2-
412, paragraph 4c, and was organized by per-
sonnel of the APCRP, which is managed
under the Environmental Resources Research
and Assistance Programs (ERRAP) of the En-
vironmental Laboratory (EL), US Army Engi-
neer Waterways Experiment Station (WES),
Vicksburg, MS.

The organizational activities were carried
out and presentations by WES personnel
were prepared under the general supervision
of Mr. J. L. Decell, Program Manager,

WES MP A-92-2, June 1992

ERRAP, EL. Mr. Robert C. Gunkel, Assis-
tant Program Manager, ERRAP, was respon-
sible for planning the meeting. Dr. John
Harrison was Director, EL, WES. Mr. James
W. Wolcott was Technical Monitor for the
Headquarters, US Army Corps of Engineers.

The report was edited by Ms. Jessica S.
Ruff of the Information Technology Labora-
tory (ITL), WES. Ms. Betty Watson, ITL,
designed and composed the layout.

At the time of publication of this report,
Director of WES was Dr. Robert W. Whalin.
Commander and Deputy Director was
COL Leonard G. Hassell, EN.

Preface




Agenda

Agenda

Monday, 18 November 1991

1:00 p.m. Registration
-5:00 p.m. (Ballroom Foyer)

1:00 p.m. Texas Aquatic Plant Management Society Meeting
-6:00 p.m. (Lincoln Room—1, 2, and 3)

6:00 p.m. Reception
-7:30 p.m. {Lobby Court)

Tuesday, 19 November 1991

8:00 a.m. Registration
-5:00 p.m. (Ballroom Foyer)
8:00 a.m. Poster and Demonstration Session
-5:00 p.m. (Jackson Room)
8:30 a.m. General Session
-1:45 p.m. (Lincoln Room—East, 1, 2, and 3)
8:30 a.m. Call to Order and Announcements

* Robert C. Gunkel. Assistant Manager, Aquatic Plant Control
Research Program (APCRP)
Waterways Experiment Station (WES)
Vicksburg, Mississippi

8:40 a.m. Welcome to Fort Worth District
* COL John A. Mills, Commander
U.S. Army Engineer (USAE) District
Fort Worth. Texas

8:50 a.m. Comments by the Program Manager
* J. Lewis Decell, WES

9:00 a.m. Wetland Issues and Possible Impacts on Aquatic Plant Control Activities
* Russell F. Theriot, WES
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9:30 am.

9:45 a.m.

10:05 a.m.

10:35 a.m.

10:50 a.m.

Agenda

.Aquatic Plant Control Operations Support Center (APCOSC) Update
* William C. Zattau, USAE District
Jacksonville, Florida

Lewisville Aquatic Ecosystem Research Facility (LAERF) Update (32733)
* R. Michael Smart, WES, LAERF
Lewisville, Texas

Break

Economics and Aquatic Plant Management (32729)
* Jim E. Henderson, WES

Movement and Habitat Utilization of Triploid Grass Carp (32738)
* Jeffrey W. Foltz, Clemson University
Clemson, South Carolina

Simulation Technology
R. Michael Stewart, WES, Presiding

11:05 a.m.

11:25 a.m.

11:45 a.m.

12:00 noon

1:00 p.m.

115 p.m.

1:30 p.m.

1:45 p.m.

2:00 p.m.
S5:00pi.

Role of Simulation Technology in the APCRP
* R. Michael Stewart, WES

Status and Application of the WES AMUR/STOCK and INSECT Models (32438)
* William A. Boyd, WES

Status and Application of the WES HERBICIDE Model (32439)
* Philip A. Clifford, EA Engineering, Science. and Technology, Inc.
Sparks, Maryland

Lunch

Updates to Plant Growth Models for Hydrilla and Milfoil (32440)
* R. Michael Stewart, WES

Studies for Further Development of Existing WES Plant Growth Models (32440)
* John D. Madsen, WES, LAERF

Utilization of GIS/DBMS Techniques to Support User Application of APC
Simulation Models (32506)
* M. Rose Kress, WES

Adjourn General Session

USAE Division/District Working Session
(Washington and Adams (A) Rooms)

Wednesday, 20 November 1991

7:00 a.m.
-9:00 a.m.

WES MP A-92-2, June 1992

Federal Aquatic Plant Management Working Group
{Audubon Room)
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Agenda

8:00 a.m. Poster and Demonstration Session
-12:30 p.m. Jackson Room
9:00 a.m. General Session
-12:30 p.m. (Lincoln Room—Edast, 1, 2, and 3)
Chemical Technology

Kurt D. Getsinger, WES, Presiding

9:00 a.m.

9:15 a.m.

9:30 a.m.

9:45 a.m.

10:00 a.m.

10:15 a.m.

10:30 a.m.
11:00 am.

I1:15 a.m.

11:30 a.m.

11:45 am.

12:00 noon

12:15 p.m.

12:30 p.m.
2:00 p.m.

viii Agenda

Chemical Control Technology: Overview
* Kurt D, Getsinger, WES

Herbicide Concentration/Exposure Time Relationships (32352)
* Michael D. Netherland, WES

Herbicide Flume Studies at TVA-ARL
* E. Glenn Turner, WES

Herbicide Delivery Systems (32437)
* Michael D. Netherland, WES

Field Evaluations of a Slow-Release Matrix Device in Flowing Water
* David Sisneros, U.S. Bureau of Reclamation
Denver, Colorado

Submersed Application Techniques for Flowing Water (32354)
* Kurt D. Getsinger, WES

Break

Field Evaluation of Selected Herbicides (32404)
* Kurt D. Getsinger, WES

Plant Growth Regulators for Aquatic Plant Management (32578)
* Linda S. Nelson, WES

Evaluation of Mariner as a PGR on Hydrilla
*Thai K. Van, U.S. Department of Agriculture (USDA)
Fort Lauderdale. Florida

Potential PGRs for Aquatic Plant Manacement (32578)
* Carole A. Lembi, Purdue Universitv
West Lafayette, Indiana

Phenology of Aquatic Plants (32441)
* John D. Madsen, WES, LAERF

Relationship Between Plant Hormones and Carbohydrate Partitioning in
Monoecious Hydrilla (32441)
* Stephen J. Klaine, Memphis State University
Memphis, Tennessee

Lunch

Field Trip to Lewisville Aquatic Ecosystem Research Facility
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Agenda

5:30 p.m. Texas Barbecue Dinner

7:30 p.m. Return to Doubletree Hotel

Thursday, 21 November 1991

8:00 a.m. General Session
-3:00 p.m. (Lincoln Room—East, 1, 2, and 3)

Ecological Technology
John W. Barko, WES, Presiding

8:00 a.m. An Overview of Ecological Studies
* John W. Barko, WES

8:15 a.m. Effects of Sediment N Supply on Interactions Between P. americanus and
H.verticillata (32351)
* Nancy J. McCreary, Lafayette College
Easton, Pennsylvania

8:30 a.m. Rooting Depth of M. spicatum in Relation to Sediment Fertility (32351)
* Dwilette G. McFarland, WES

8:45 a.m. Aquatic Plant Competition Studies in Guntersville Reservoir (32736)
* R. Michael Smart, WES, LAERF

9:00 a.m. Competitive Interactions Among Introduced and Native Species (32577)
* R. Michael Smart, WES, LAERF

9:15am. Submersed Macrophyte Invasions and Declines (32351 & 32409)
* Craig S. Smith, WES

9:30 a.m. Habitat Value of Aquatic Macrophytes: Studies in Lake Seminole, Florida

(32505)

* Andrew C. Miller, WES

9:45 a.m. Break

10:15 a.m. Comparison of Largemouth Bass Growth Between Hydrilla verticillata and

Potamogeton noosus Macrophyte Beds (32505)
* K. Jack Killgore, WES

10:30 a.m. Seasonal Variations in Nighttime Convective Circulation and Phosphorus
Transport Between Macrophyte Beds aiid Open Water (32405)
* William F. James, WES, Eau Galle Laboratory

Spring Valley, Wisconsin

10:45 a.m. Effects of Benthic Barrier Placement on Aquatic Habitat Conditions
(22579 & 32737)
* Harry L. Eakin, WES
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Agenda

Biological Technology
Alfred F. Cofrancesco, WES, Presiding

11:00 a.m. Overview on Biological Control
* Alfred F. Cofrancesco. WES

11:15 am. Insect Biocontrol Agents of Hydrilla in Florida (31799)
* Ted D. Center, USDA
Fort Lauderdale, Florida

11:30 a.m. Temperate Biocontrol Insects for Eurasian Watermilfoil and Hydrilla (32730)
* Gary R. Buckingham, USDA
Gainesville, Florida

11:45 a.m. Release and Establishment of Hydrellia Flies (31799 & 32734)
* Michael J. Grodowitz, WES
12:00 noon Lunch
1:00 p.m. The Impact of Temperature on Hydrellia pakistanae (32734)

* Ramona H. Warren, WES

1:15 p.m. Biological Control of Pistia (32406)
* F. Allen Dray, USDA
Fort Lauderdale, Florida

1:30 p.m. Insect Biocontrol Agent of Eurasian Watermilfoil (32739)
* Sallie P. Sheldon, Middlebury College
Middlebury. Vermont

1:45 p.m. Biological Control Studies of Eurasian Watermilfoil Using Plant
Pathogens (32202)
* James P. Stack, ECOSCIENCE
Ambherst, Massachusetts

2:00 p.m. Pathogen Biocontrol Studies of Hydrilla and Eurasian Watermilfoil
(32200 & 32735)
* Judy F. Shearer, WES

2:15p.m. Biological Management of Aquatic Plants with Allelopathic and
Competitive Species (32408)

* Harvey L. Jones, WES

2:30 p.m. Report on Tuesday’s Division/District Working Session
* William C. Zattau, USAE District
Jacksonville, Florida

3:00 p.m. A1230URN 26th Annual Meeting

3:00 FY93 CIVIL WORKS R&D PROGRAM REVIEW
-5:00 p.m. (Corps of Engineers Representatives Only)

(Lincoln Room—1, 2, and 3)
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Agenda

FRIDAY, 22 NOVEMBER 1991

8:00 Joint Agency Guntersville Project - Principal Investigators Meeting
-12:00 noon (Room To Be Announced)

Posters and Demonstrations

Poster Presentations

Effects of Wetting and Drying Cycles on Vegetation Management in Ponds (32733)
* Gary O. Dick and R. Michael Smart, WES, LAERF

Effects of Aquatic Plants on Water Quality in Pond Ecosystems (32733)
* David R. Honnell, John D. Madsen, and R. Michael Smart, WES, LAERF

Environmental Characteristics of Ponds at the Lewisville Aquatic Ecosystem
Research Facility (32733)
* R. Michael Smart, WES, LAERF

Integration of GPS/GIS Technologies for Aquatic Plant Management
* R. Michael Stewart, WES

Knowledge-Based Systems for Aquatic Plant Management
* R. Michael Stewart, WES

Production of Propagules of Native Aquatic Plant Species (32577)
* Susan E. Monteleone and R. Michael Smart, WES, LAERF

Seed Germination and Seedling Survival of Waterhyacinth
* Rebecca S. Westover and John D. Madsen, WES, LAERF

Sampling Fish in Submersed Aquatic Plants (32505)
* K. Jack Killgore, WES

Computer Demonstrations

HERBICIDE and INSECT Models
* William A. Boyd, WES, Philip A. Clifford. EA Engineering. Science, and
Technology, Inc., and R. Michael Stewart, WES

GIS and HARVEST, GIS and HYDRILLA, and GIS and MILFOIL
* R. Michael Stewart and E. May Causey. WES

Computer Display of a Hydrellia Fly Expert System
* Craig S. Smith, Michael J. Grodowitz, William A. Johnson, WES, and Richard L.
Deonier, University of Miami, Oxford, Ohio
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Conversion Factors

Conversion Factors,
Non-Sl to Sl Units of Measurement

Non-SI units of measurement used in this report can be converted to SI units as follows:

Multiply By To Obtain

acres 4,046.873 square meters

acre-feet 1,233.489 cubic meters

feet 0.3048 meters

gallons (US liquid) 3.785412 liters

inches 2.54 centimeters

miles (US statute) 1.609347 kilometers

ounces (mass) 28.34952 grams

pounds (mass) 0.4535924 kilograms

tons (mass) per acre 0.22 kilograms per square meter
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Introduction

26th Annual Meeting
US Army Corps of Engineers

AQUATIC PLANT CONTROL
RESEARCH PROGRAM

Introduction

The Corps of Engineers (CE) Aquatic
Plant Control Research Program (APCRP) re-
quires that a meeting be held each year to pro-
vide for professional presentation of current
research projects and to review current opera-
tions activities and problems. Subsequent to
these presentations, the Civil Works Research
and Development Program Review is held.
This program review is attended by represen-
tatives of the Civil Works and Research De-
velopment Directorates of the Headquarters,
US Army Corps of Engineers; the Program
Manager, Environmental Resources Research
and Assistance Programs (ERRAP); and rep-
resentatives of the operations elements of var-
ious CE Division and District Offices.

The overall objective of this annual meet-
ing is to thoroughly review the Corps aquatic
plant control needs and establish priorities
for future research, such that identified needs
are satisfied in a timely manner.

The technical findings of each research ef-
fort conducted under the APCRP are reported
to the Manager, ERRAP, US Army Engineer
Waterways Experiment Station, each year in
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the form of periodic progress reports and a
final technical report. Each technical report
is distributed widely in order to transfer tech-
nology to the technical community. Technol-
ogy transfer to the field operations elements
is effected through the conc 'ct of demonstra-
tion projects in various District Office prob-
lem areas and through publication of
Instruction Reports, Engineer Circulars, and
Engineer Manuals. Periodically, results are
presented through publication of an APCRP
Information Exchange Bulletin which is dis-
tributed to both the field units and the general
community. Public-oriented brochures, mov-
ies, and speaking engagements are used to
keep the general public informed.

The printed proceedings of the annual
meetings are intended to provide all levels of
Corps management with an annual summary
to ensure that the research is being focused
on the current nationwide operational need..

The contents of this report include the pre-

sentations of the 26th Annual Mecting held
in Dallas, TX, on 18-22 November 1991.

Introduction




Welcoming Remarks

Welcoming Remarks

COL John A. Mills!

Welcume to Dallas and the Fort Worth
District. We are honored that the Waterways
Experiment Station has selected our District
for the 26th annual Aquatic Plant Control Re-
search Program meeting.

Many of you may wonder what type of
aquatic plant probicms we could possibly
have in Texas! In the IFort Worth District,
airee of our 24 reservoirs constitute the bulk
of the aquatic plant control operations.

These reservoirs in east Texas have been peri-
odically treated to rid them of aquatic growth
where navigation and recreation activities are
adversely impacted. Such controls are con-
ducted with Corps Operations & Mainte-
nance furds. Our neighbor to the south, the
Galveston District, conducts most of the
aquatic plant control and manages the Corps’
Aquatic Plant Control Program in Texas.

The Galveston District currently has a cooper-
ative agreement with the Texas Parks and
Wildlife Department. which performs the
actual control efforts in Texas under the
Aquatic Plant Control Program.

While control problems in Texas are not
of the magnitude of those in other southern
states. we do have our share of nuisance
aquatic plants, most of which are courtesy of
our neighbors to the cast. Species of major
concern in Texas are waterhyacinth, hydrilla,
alligatorweed. and most recently, Brazilian
clodea.

We cannot remain totally optimistic with
regard to the aquatic plant situation within
the State of Texas. Over the last several
years we have scen the aquatic plant hydrilla
gain ¢ very significant foothold in our east
Texas reservoirs. Let’s not fool anybody: it
is conceivable that this plant will spread to

some of our mainstream reservoirs on the
Trinity and Brazos River systems. We have,
at this time, a major infestation of hydrilla
and Brazilian elodea at our Town Bluff Dam-
B. A. Steinhagen Lake in the Piney Woods
area of east Texas. We may well need the
help of WES and the Texas Parks and Wild-
life Department to combat this intestation.
This particular 'ake is too small, too shallow,
and too vulnerable to extensive hydrilla infes-
tations on a year-to-year basis. Lake O’the
Pines and Sam Rayburn have hydrilla infesta-
tions, though not as critical us the situation at
Town Bluff Dam-B. A. Steinhagen Lake.

Aquatic piant control in Texas in the near
future will be no easy ride. Money and man-
power commitments will be needed. In u
time of overall limited budgeting within the
Corps. there will be no easy solution. The
question will be. how critical is aquatic plant
control—compared to other more routine and
equally necessary O&M items.

I am encouraged that the Aquatic Plant
Control Program continues to rise to the
challenge of finding environmentally sound
solutions to managing nuisance aquatic plant
growth while ensuring that the multipurpose
uses of our projects are maintained.

Most of you will be visiting the aquatic
plant control research laboratory located at
Lewisville Lake, a few miles north of here.
The facility is a fine example of how innova-
tive solutions to program needs can be tfound.
In 1986, what is now the research facility was
an abandoned state fish hatchery in dire need
of maintenance and repair. When the Texas
Parks and Wildlife Department decided to
sell the property, the Fort Worth District
purchased it. Happily. Mr. Lewis Decell. of

P Commander. US Army Engineer District, Fort Worth: Fort Worth, TX.

Mills
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the Aquatic Plant Control Research Program,
identified a need for a “real world™ labora-
tory. and the facility at Lewisville received a
new leasc on life.

Following the 1988 memorandum of agree-
ment between the Fort Worth District and
WES. renovation of the 12.5-acre facility
with 55 carthen ponds began. Dr. Michael
Smart will be providing you with an update
on the facility and current research eftforts in
a few minutes. We in the Fort Worth District
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Welcoming Remarks

are very proud to have played a role in secur-
ing such a fine research facility.

Let mie extend to you my wish for a pro-
ductive and educational meeting. I under-
stand that an old-fashioned Texas barbecue is
planned for Wednesday evening at the Lewis-
ville project. Those of you who attended the
1989 meeting in Huntsville, Alabama, will be
pleased to know that we have checked the
weather forecast, and tornadoes are NOT pre-
dicted. So, “you all” relax and enjoy our
Texas hospitality.

Mills




Lewisville Aquatic Ecosystem Research Facility:
An Update

R. Michael Smart !

Introduction

The Waterways Experiment Station (WES)
is operating an experimental pond facility
located in Lewisville, Texas. The Lewis-
ville Aquatic Ecosystem Research Facility
(LAERF) is being developed under the aus-
pices of the Aquatic Plant Control Research
Program for studies of the biology, ecology,
and control of aquatic plants. The LAERF
reccives partial funding directly from the
APCRP, with the remainder of the funds pro-
vided by research projects of the resident staff
and from fees charged to users of the ponds.

The objective of this article is to provide
an update on the renovation, development,
and operation of this unique facility. Topics
to be covered include personnel, facilities, re-
search, and future plans.

Personnel

An analytical laboratory manager position
was added to the resident staff. The respon-
sibilities of this new position include the
development and operation of an onsite analy-
tical laboratory to support research conducted
at the LAERF. With the addition of this posi-
tion, the resident staff now includes four em-
ployees: a pond/facilities manager, a lab
manager, and two aquatic plant scientists.
The facility also employs 10 to 12 part-time,
graduate, and undergraduate contract students.

Facilities

To properly conduct research on the biol-
ogy. ecology. and control of aquatic plants,

an onsite analytical capability was required.
During the past year we have concentrated on
acquiring this capability. We have recently
obtained analytical equipment to process and
analyze water, sediment, and plant tissue sam-
ples. Our analytical facilities are available to
support APCRP research conducted at the
LAERF. We have also initiated a water qual-
ity monitoring program to obtain basic infor-
mation on pond water quality on a regular
basis. This information is available to re-
searchers using the ponds.

Although the LAERF is known primarily
for the 55 earthen ponds that are available for
experimental research on aquatic and wetland
ecosystems, we also have been developing
several other research facilities. These in-
clude a greenhouse tank facility and two
flowing water raceway facilities. The green-
house facility includes fifteen 1,200-liter
fiberglass tanks equipped with individual
temperature control units. These tanks can
be filled with artificial or natural lake water,
and are being used for conducting short-term,
controlled studies to supplement longer term
studies conducted in the ponds. One of the
raccway facilities has been covered with a
greenhouse and is being used for maintaining
populations of waterhyacinths during winter
periods. Both raceway facilities are being
used for holding/culturing aquatic plants and
for conducting research under flowing water
conditions.

We are continuing to renovate the ponds
based on demand and availability of funds.
During fiscal year (FY) 1991, 5 of the 55
ponds were used for culture/study and 15
were used for research. Eight additional

I US Army Engineer Waterways Experiment Station, Lewisville Aquatic Ecosystem Research Facility.

Lewisville, TX.

Smart
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